PNEUMATICALLY OPERATED NAIL GUN HAVINtJ CYLINDER 
FLOATING PREVENTION ARRANGEMENT 

BACKGROUND OF THE INVENTION 

The present invention relates to a pneumatically oper- 
ated nail gun, and more particularly, to such a nail gun hav- 
ing an arrangement for preventing a cylinder from floating. 

In a conventional nail gun, as shown in Figs, 1 and 2, 
a main housing 2 and an exhaust cover 13 define an outer case. 
The main housing 2 is connected to the exhaust cover 13 
through a separator 25. The outer case defines therein a com- 
pressed air chamber 3. A tail cover 18 is disposed at a 
lower end of the main housing 2. A cylinder 8 is fixed to the 
main housing 2, and a piston 4 having a driver blade 4A is 
slidably disposed in the cylinder 8 through a seal ring 5 as- 
sembled in a ring groove 4a of the piston 4. The driver blade 
4A can extends through the tail cover 18 for driving a nail 
fed to the tail cover 18. 

The lower portion of the cylinder 8 has a conical sec- 
tion 8a in which inner and outer diameters are gradually in- 
creased toward a tail cover 18. Further, a piston bumper 12 
is disposed at the lower end of the cylinder 8 for absorbing 
a surplus energy of the piston 4 after the driver blade 4A 
strikes against the nail. The piston bumper 12 has a conical 
portion approximately the same as the inner configuration of 
the conical section 8a so as to prevent the bumper 12 from 



moving toward the exhaust cover 13. Compressed air is intro- 
duced into an upper space of the cylinder 8 to move a piston 
4 toward a nail. 

At an upper outer peripheral surface of the cylinder 8, 
5 a plurality of ribs 226 integrally protrude radially out- 
wardly with a space in a circumferential direction of the 
cylinder 8. These ribs 226 are engaged with the separator 25. 
Thus, the cylinder 8 is fixedly supported to the main housing 
2 through the separator 25 and the exhaust cover 13 so as to 

10 prevent the cylinder 8 from accidentally moving toward the 
exhaust cover 13 . 

In case of a nail driving operation, the piston bumper 
12 is subjected to a small amount of force, because the nail 
driving power is almost consumed as a result of actual nail 

15 driving into a workpiece. On the other hand, if nail driving 
operation is performed without feeding a nail in the tail 
cover 18, all force necessary for nail driving is applied to 
the piston bumper 12. Thus, the piston bumper 12 is greatly 
deformed. 

20 As a result of deformation, a force F exerted on the 

conical section 8a becomes large, so that a component of 
force Fl exerted on the cylinder 8 and directing toward the 
exhaust cover 13 is also becomes large. Thus, this component 
of force Fl urges the cylinder 8 upwardly. In order to resist 

25 the component of force Fl, high mechanical strength or rigid- 
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ity of the separator 25, the exhaust cover 13, and the main 
housing 2 must be required, which in turn increases in pro- 
duction cost and a total weight of the nail gun, and de- 
creases in internal volume of the compressed air chamber 3. 
5 SUMMARY OF THE INVENTION 

It is an object of the present invention to overcome 
the above -described problems and to provide an improved nail 
gun capable of reducing production cost and a total weight, 
and ensuring an internal volume of a compressed air chamber 

10 without any increase in rigidity of the separator, the ex- 
haust cover and the main housing. 

This and other objects of the present invention will 
be attained by a pneumatically operated nail gun including a 
main housing, a cylinder, a piston, a driver blade, a plu- 

15 rality of ribs, a force receiving section, and a damper mem- 
ber. The main housing defines therein a compressed air cham- 
ber, and the cylinder is disposed in the main housing. The 
piston is slidably movable in the cylinder between its upper 
dead center and a lower dead center and divides the cylinder 

20 space into an upper cylinder space and a lower cylinder 
space. The driver blade extends from the piston in the lower 
cylinder space and is protrudable from a lower end of the 
main housing for striking against a head of the nail in 
accordance with the movement of the piston toward its lower 

25 dead center by compressed air fed from the compressed air 
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chamber to the upper cylinder space. The plurality of ribs 
protrude from the cylinder radially outwardly and are spaced 
away from each other in a circumferential direction of the 
cylinder. Each rib has a seat portion. The force receiving 
5 section is positioned in confrontation with and downstream 
of the seat portion in a moving stroke of the piston toward 
its upper dead center. The damper member is interposed be- 
tween the seat portion and the force receiving section. 
BRIEF DESCRIPTION OF THE DRAWINGS 
10 In the drawings: 

Fig. 1 is a partial cross -sectional view showing an up- 
per part of a conventional nail gun; 

Fig. 2 is a partial cross -sectional view showing a 
lower part of the conventional nail gun for description of 
15 force F generated at a lower part of a cylinder; 

Fig. 3 is a cross -sectional view showing a pneumati- 
cally operated nail gun according to a first embodiment of 
the present invention and showing a state prior to nail driv- 
ing; 

20 Fig. 4 is an enlarged cross -sectional view showing an 

essential portion of the first embodiment; 

Fig. 5 is a cross -sectional view taken along the line 
X-X of Fig. 6; 

Fig. 6 is a cross -sectional view showing the nail gun 
25 according to the first embodiment and showing a state after 
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nail driving; and 

Fig. 7 is a partial cross-sectional view showing a 
pneumatically operated nail gun according to a second embodi- 
ment of the present invention. 
5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A nail gun according to a first embodiment of the pre- 
sent invention will be described with reference to Figs* 3 
through 6. The nail gun 1 includes a main housing 2, a handle 
2A integrally therewith, and an exhaust cover 13 fixed to an 

10 upper end of the main housing 2 by bolts (not shown) . A com- 
bination of the main housing 2, the handle 2A and the exhaust 
cover 13 serves as a main body and defines therein a com- 
pressed air chamber 3. An air hose (not shown) is connect- 
able to the handle 2A. The air hose is fluidly connected to a 

15 compressor (not shown) so as to supply compressed air into a 
compressed air chamber 3* 

A cylinder 8 is disposed in and fixed to the main hous- 
ing 2. The cylinder 8 is formed with intermediate vent holes 
9 at an axially intermediate position thereof and with lower 

20 vent holes 10 at a lower end portion thereof. An inner di- 
ameter of the lower portion of the cylinder 8 is gradually 
increased toward the lower end of the main housing 2 to pro- 
vide a conical section 8a. 

A return air chamber 7 is defined by an inner periph- 

25 eral surface of the main housing 2 and an outer peripheral 



5 



surface of the cylinder 8 for accumulating therein compressed 
air supplied through the intermediate vent holes 9 and the 
lower vent holes 10 during downward movement of a piston 4. 
The return air chamber 7 is adapted for returning the piston 
5 4 from its lower dead center to its upper dead center. 

An 0-ring 11 having a check valve function is assem- 
bled to outlet ends of the intermediate vent holes 9 for al- 
lowing compressed air to pass from the cylinder 8 to the re- 
turn air chamber 7 but preventing the compressed air from 

10 passing through the intermediate vent holes 9 from the return 
air chamber 7 into the cylinder 8. 

The piston 4 is slidably and reciprocally movably dis- 
posed in the cylinder 8, and a driver blade 4A extends from a 
lower end surface of the piston 4. The piston 4 divides an 

15 internal space of the cylinder 8 into upper cylinder space 
and a lower cylinder space. A tip end 4b of the driver blade 
4A can protrude out of the main housing 2 for striking 
against a head of a nail 19 in accordance with a downward 
movement of the piston 4. 

20 An inner diameter of the cylinder 8 is slightly greater 

than an outer diameter of the piston 4 . An annular ring 
groove 4a is formed in an outer peripheral surface of the 
piston 4, and an 0-ring 5 is assembled in the ring groove 4a. 
The 0-ring 5 is made from a resilient or elastic material 

25 such as rubber to provide sealing contact between the cylin- 
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der 8 and the piston 4 . 

A piston bumper 12 is fixedly positioned within and at 
the lower end portion of the cylinder 8 for absorbing or 
dumping surplus energy of the piston 4 after driving the nail. 
5 The piston bumper 12 has a tapered outer surface in such a 
manner that the outer diameter is gradually increased toward 
the lower end of the main housing 2 and in a shape in confor- 
mance with the conical section 8a of the lower portion of the 
cylinder 8. With this arrangement, upward displacement of the 

10 piston bumper 12 relative to the cylinder 8 can be prevented. 

A nail injecting section 15 is provided at a lower side 
of the main housing 2, The nail injecting section 15 includes 
a magazine 16, a nail feed mechanism 17 and a tail cover 18. 
The magazine 16 is adapted for accommodating nails 19. The 

15 nail feed mechanism 17 is adapted for feeing nails 19from the 
magazine 16 to the tail cover 18. The tail cover 18 is formed 
with a guide hole 18a for guiding movement of the driver 
blade 4A. The guide hole 18a also serves as a nail injection 
passage. The guide hole 18a has an inner diameter slightly 

20 greater than an outer diameter of the driver blade 4A for fa- 
cilitating axial movement of the driver blade 4A relative to 
the guide hole 18a. 

In the exhaust cover 13, an exhaust passage 13a is 
formed for discharging compressed air to an atmosphere. Fur- 

25 ther, a main valve 20 is positioned above the cylinder 8 and 
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is movable toward and away from an upper end of the cylinder 
8. The main valve 20 is a three-way valve. A compressed air 
in the compressed air chamber 3 can be introduced into the 
cylinder 8 and applied to an upper surface of the piston 4 
when the main valve 20 is moved upward, and fluid communica- 
tion between the compressed air chamber 3 and the upper space 
of the cylinder 8 is shut off when the main valve 20 is 
seated on the upper end of the cylinder 8 . A valve chamber 
20a is defined by the main valve 20 and the exhaust cover 13. 
When compressed air in the valve chamber 20a is discharged 
therefrom, the main valve 20 can be moved upwardly to provide 
the fluid communication between the compressed air chamber 3 
and the upper space of the cylinder 8. 

The upper space of the cylinder 8 can be communicated 
with the atmosphere through the exhaust passage 13a when the 
main valve 20 is moved downwardly so as to discharge com- 
pressed air in the upper space of the cylinder 8 to the at- 
mosphere. That is, an exhaust valve rubber 21 is disposed in 
a center portion of the exhaust cover 13. When the main valve 
20 is moved downward, an annular space is provided between 
the inner surface of the main valve 20 and the lower end of 
the exhaust valve rubber 21 so that the compressed air in the 
upper space of the cylinder 8 can be flowed through the annu- 
lar space and is discharged into the exhaust passage 13a. On 
the other hand, when the main valve 20 is moved upwardly, the 
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annular space disappears to block fluid communication between 
the upper space of the cylinder and the atmosphere. 

A trigger lever 22 is provided near the handle 2 A and a 
control valve 23 is disposed to be operated by the manipula- 
5 tion of the trigger lever 22. The control valve 23 provides 
a first valve position by the manipulation to. the trigger 
lever 22 to fluidly communicate the valve chamber 20a with 
the atmosphere, and provides a second valve position by non- 
manipulation to the trigger lever 22 to shut off the fluid 

10 communication between the valve chamber 20a and the atmos- 
phere and to fluidly communicates the valve chamber 20 with 
the compressed air chamber 3. 

A sleeve like separator 25 is provided to interconnect 
the main housing 2 with the exhaust cover 13. A plurality of 

15 ribs 26 protrude from an upper outer peripheral surface of 
the cylinder 8 radially outwardly, and are positioned at 
equal space in the circumferential direction thereof, so that 
compressed air passages 27 (Fig. 5) are provided between the 
neighboring ribs 26 and 26. Each ribs 26 has a stepped por- 

20 tion abut table on a lower end face of the separator 25 so as 
to prevent the cylinder 8 from accidental movement toward the 
exhaust cover 13 due to the application of excessive force to 
the lower conical section 8a of the cylinder 8 caused by ex- 
cessive deformation of the piston bumper 12. The engagement 

25 of the ribs 26 with the separator 25 also prevents the un- 
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wanted movement of the cylinder 8 toward an upper dead center 
of the piston 4 when the inner pressure in the return air 
chamber 7 is greater than the inner pressure of the com- 
pressed air chamber 3. 

In order to moderate a force applied to the lower end 
face of the separator 25, as shown in Figs. 4 and 5, a damper 
ring 28 and a metal washer 29 are interposed in a space de- 
fined by the stepped portion 26A, the outer edges of the rib 
26, an inner peripheral surface of the main housing 2, and 
the lower end face of the separator 25. To be more specific/ 
the metal washer 29 has an endless ring shape and is mounted 
on the stepped portion 26A, and the damper ring 28 is seated 
on the metal washer and is made from a flexible material such 
as a rubber to moderate force directed toward the exhaust 
cover 13. By way of the metal washer 29, the damper ring 28 
can receive uniform force along its circumferential direction 
in spite of the intermittent arrangement of the ribs 26. In 
other words, a deformation of the damper ring 28 in a corru- 
gated fashion can be avoided by the metal washer 29. 

As shown in Figs . 4 and 5 , an inner intermittent space 
30 is provided between the inner peripheral surface of the 
damper ring 28 and the outer peripheral surface of the ribs 
26. Further, an outer annular space 31 is provided between 
the outer peripheral surface of the damper ring 28 and the 
inner peripheral surface of the main housing 2 . These inner 
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intermittent space 30 and the outer annular space 31 permit 
the damper ring 28 to be deformed but regulate excessive 
deformation of the damper ring 28 and protect the damper ring 
28 from damage. 

5 In operation, before the trigger lever 22 is manipu- 

lated, compressed air in the compressed air chamber 3 is ap- 
plied to the valve chamber 20a through the control valve 23, 
so that the main valve 20 is urged to be seated on the upper 
end of the cylinder 8. Therefore, compressed air in the com- 

10 pressed air chamber 3 cannot be applied to the upper space of 
the cylinder 8, thereby maintaining the piston 4 at its upper 
dead center position as shown in Fig. 3. 

When the trigger lever 22 is pulled as shown in Pig. 6, 
compressed air in the valve chamber 20a is discharged to the 

15 atmosphere, so that the main valve 20 is moved away from the 
upper end of the cylinder 8. Accordingly, compressed air in 
the compressed air chamber 3 is introduced into the upper 
space of the cylinder 8 and is applied to the piston 4. Thus, 
the piston 4 and the driver blade 4 A are rapidly moved toward 

20 the nail 21 fed in the guide hole 18a. Nail driving power is 
provisionally set greater than an estimated resistive force 
from a workpiece so as to ensure nail driving irrespective of 
variation in hardness of the workpiece. Thus, after the nail 
driving operation, the piston 4 strikes against the piston 

25 bumper 12, whereupon the piston bumper 12 is defojnned to ab- 
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sorb surplus energy of the piston 4» 

During movement of the piston 4 toward its lower dead 
center, the air in the lower space of the cylinder 8 is dis^ 
charged into the return air chamber 7 through the vent holes 
5 9 and 10. When the piston 4 is moved past the intermediate 
vent holes 9, the compressed air in the upper space of the 
cylinder 8 can also be discharged into the return air chamber 
7 through the intermediate vent holes 9* 

The piston bumper 12 is urged radially outwardly upon 

10 striking the piston 4. By this urging force, the conical sec- 
tion 8a of the cylinder 8 is subjected to force F directing 
perpendicular to the conical surface as shown in Fig. 2. Ac- 
cordingly, a component of force Fl directing vertically up- 
wardly and another component of force F2 directing horizon- 

15 tally are provided. This component of force Fl is urged to 
move the cylinder 8 upwardly. However, in the illustrated em- 
bodiment , the upward displacement of the cylinder 8 can be 
avoided because of the engagement of the ribs 26 with the 
separator 25, Moreover, because the damper ring 28 is inter- 

20 posed between the cylinder 8 and the separator 25, the compo- 
nent of force Fl is absorbed by the damper ring 28 upon de- 
formation and dampening thereof. Furthermore, because the 
endless washer 29 made from metal is seated on the ribs 26 
and the damper ring 28 is mounted on the endless washer 29, 

25 the damper ring 28 can receive the component of force Fl uni- 
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formly in its circumferential direction. Furthermore, because 
spaces 30 and 31 are provided, excessive deformation of the 
damper ring 28 can be avoided, and destruction of the damper 
ring can be prevented. 
5 Because of the provision of the damper ring 28, and 

formation of the spaces 30 and 31, impact force to be applied 
to the separator 25, the exhaust cover 13 and the main hous- 
ing 2 can be moderated or dampened even in a case of nail 
driving operation without setting a nail 19 at the guide hole 

10 18a of the tail cover 18. Therefore, excessively high rigid- 
ity is not required in the separator 25, the exhaust cover 13 
and the main housing 2, thereby reducing production cost and 
total weight of the nail gun, and increasing an internal vol- 
ume of the compressed air chamber 3. 

15 When the trigger lever 22 is released, the compressed 

air in the compressed air chamber 3 is introduced into the 
valve chamber 20a to close the main valve 20, i.e., the main 
valve 20 is seated on the upper end of the cylinder 8. By 
this movement of the main valve 20, the upper space of the 

20 cylinder 8 is communicated with the atmosphere through the 
discharge passage 13a, and therefore, compressed air which 
has been applied to the upper space of the cylinder 8 is dis- 
charged to the atmosphere. Simultaneously, compressed air ac- 
cumulated in the return air chamber 7 is applied to the lower 

25 surface of the piston 4, so that the piston 4 can return to 
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its upper dead center. Thus, a single shot cycle is termi- 
nated. 

Fig. 7 shows a nail gun according to the second embodi- 
ment of the present invention. In this embodiment, only a 
5 damper ring 128 is installed in the space defined by the ribs 
26, the inner peripheral surface of the cylinder 8, and the 
lower end face of the separator 25. An axial length of the 
damper ring 128 is greater than that of the ring 28 of the 
first embodiment so as to provide a sufficient strength for 

10 sustaining against the upward force Fl and avoiding corru- 
gated deformation of the ring 128 yet providing a sufficient 
resiliency for absorbing the component of force Fl . 

While the invention has been described in detail with 
reference to specific embodiments thereof, it would be ap- 

15 parent to those skilled in the art that various changes and 
modifications may be made therein without departing from the 
spirit and scope of the invention. For example, in the de- 
picted embodiments, spaces 30 and 31 are formed at radially 
inner and outer sides of the damper ring 28, 128. However, 

20 at least one of the inner space 30 and the outer space 31 is 
sufficient as long as the space can allow the damper ring to 
be deformed but regulates excessive deformation thereof. 
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